Abstract. We introduce the concept of small cofinite irreducibles in Noetherian lattice modules and obtain several characterizations of this property.
Let L be a local Noether lattice with maximal element m, let M be a Noetherian L-module with greatest element M. We say that M has small cofinite irreducibles if for every positive integer n, there exists a meet-irreducible element Q of M such that Q ≤ m n M and M/Q is finite dimensional. Proof. We begin by showing that (1) implies (2) . Suppose M has small cofinite irreducibles. Suppose also that n is a positive integer. Then there exists a meet-irreducible element Q of M such that Q ≤ m n M and M/Q is finite dimensional. By Lemma 4, we have that Q is m-primary, so (2) holds. We next show that (2) implies (4). Suppose that (2) holds and that > 0. Choose n to be a positive integer satisfying 2 −n < . Using (2), there exists a meet-irreducible Proof. Suppose that m has small cofinite irreducibles. Since mM is an m-primary element of M, use (2) to pick Q 1 to be a meet-irreducible m-primary element of M such that Q 1 ≤ mM. For n > 1, recursively define Q n as follows: choose Q n to be a meetirreducible m-primary element of M such that Q n ≤ Q n−1 ∧ m n M, which is possible by Lemma 1 since
and so Let L be a local Noether lattice with maximal element m and let M be a Noetherian L-module with greatest element M. Following [2] , L * denotes the set of all formal sums
For an element a of L, a * denotes the element
is a collection of representatives of equivalence classes of Cauchy sequences of L with the m-adic metric and in fact is the completion of L with this metric. Additional properties can be found in [2] . Similarly, M * denotes the set of all formal sums (i) The R-module M has small cofinite irreducibles.
Proof. The equivalence of (i) and (iii) follows from Theorem 8. So does the equivalence of (ii) and (iv). The equivalence of (iii) and (v) follows from Theorem 7. The equivalence of (iv) and (v) is established in [3] .
In Theorem 8, we showed that the lattice of submodules of a module having small cofinite irreducibles is a lattice module having small cofinite irreducibles. We conclude this paper by giving an example of a module having small cofinite irreducibles which is not the lattice of submodules of any module.
Let 
It is clear that every power of m contains an irreducible m-primary element. If L is the lattice of submodules of any module, then every cyclic submodule ≠ m, I is contained in e or h. Then m = e ∪ h is a submodule, with e h and h e, which is impossible.
